Geldanamycin specifically modulates thrombin-mediated morphological changes in mouse neuroblasts.
Regulation of neuronal morphology and extension of cell processes are required for normal synaptic connections and signaling. Thrombin, a serine protease, regulates neuronal morphological changes by activating protease activated receptor-1 (PAR-1), a seven-transmembrane G protein-coupled receptor. Thrombin-mediated morphological changes precede its diverse action on neurons, and the drugs that regulate these morphological changes have important therapeutic implications. The present study was carried out to evaluate the role of geldanamycin, a specific inhibitor of Hsp90 on thrombin-induced regulation of neuronal morphology. Incubation of mouse neuroblasts (NB2a) with geldanamycin prevented thrombin-mediated neurite retraction in a dose-dependent manner. Geldanamycin also blocked thrombin-induced activation of RhoA, a small GTP binding protein involved in the cytoskeletal signaling. To determine the specificity of geldanamycin action, its effect on lysophosphatidic acid (LPA)-induced morphological changes was examined. Geldanamycin did not have any effect on LPA-induced neurite retraction and RhoA activation indicating a specific role for this drug in the regulation of thrombin-mediated morphological changes.